Self-assembly (SA) cloning procedure
The PCR amplification reaction was performed using PrimeSTAR Max DNA polymerase (Takara Bio, Tokyo, Japan) according to the manufacturer's instructions. In brief, 1 ng template was amplified in a 50-µL reaction mixture by a Biometra T-Personal Thermal Cycler 48 (Biometra GmbH, Göttingen, Germany) with a compatible set of tailed and untailed primers, each of which was 10 pmol in the reaction.
The reaction mixture was subjected to 30 cycles of 98°C for 10 s, 60°C for 5 s, and 72°C for 5 s per 1 kb of each fragment. Four PCRs, two for the vector and two for the insert, were performed using the enzymefree cloning (EFC) procedure to clone one fragment into one vector (Supplementary Figure S1 ). After amplification, 1 µL DpnI (20 U; New England Biolabs, Ipswich, MA, USA) was added and incubated at 37°C for 60 min to digest template DNA. Then each reaction was purified and eluted into 30 µL distilled water by QIAquick gel extraction kit (QIAGEN K. K., Tokyo, Japan) and quantified by DU70 spectrophotometer (Beckmann, München, Germany). The denaturation and hybridization reaction was performed to produce fragments with singlestranded overhangs using 500 ng pooled two sibling-amplicons, one tailed on the 5′ end and the other on the 3′ end, in 20 µL hybridization buffer (100 mM Tris-HCl, 500 mM KCl, and 15 mM MgCl 2 , pH 8.3). Two reactions, one for the vector and the other for the insert, were denatured at 95°C for 3 min followed by reannealing at 25°C for 3 min. Then, equal amounts of these reactions were mixed at 25°C for 5 min, and 7 µL reaction mixture were used to transform Escherichia coli One Shot TOP10 competent cell [1 × 10 8 colony formation units (cfu)/µg pUC19; Invitrogen Japan, Tokyo, Japan]. Transformed bacteria were cultured on the plate containing X-gal and ampicillin. We also used this SA cloning protocol for the multiple fragment reaction in this study, and transformed bacteria were cultured on the plate containing ampicillin, zeocin, and kanamycin.
Templates and primers
In the primary experiments, we used pGL3-Basic (Promega Japan, Tokyo, Japan) as a template for the vector, and lacZ cDNA with the gpt promoter cloned into pSV-β-Galactosidase (Promega) as a template for the insert. To build the multifunctional plasmid ( Figure 2 in the main text), we used pAc5.1B (Invitrogen), pIZT/V5-His (Invitogen), and pDsRed1-C1 (Clontech Japan, Tokyo, Japan) as templates. All primers used in this study are listed in Supplementary Tables S1, S2 , and S4.
Transfection of insect culture cells
Cultured Drosophila S2 cells on 24-well plates were transfected by using Effectene Transfection reagent (QIAGEN GmbH), as previously described (1), with 400 ng of the plasmid illustrated in Figure 2 of the main text. Fluorescence images were taken 24-48 h after transfection using Nikon Eclipse TS-100 inverted microscope equipped with a Digital Sight DS-L2 charge-coupled device (CCD) camera (Nikon, Tokyo, Japan).
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Primer number Primer name Sequence
To amplify lacZ
Bgal-A2+8 5′-GGGAAAGTAAAACGGGAAGTAGGCTCCCA-3′
Bgal-A2+10 5′-GTGGGAAAGTAAAACGGGAAGTAGGCTCCC-3′
Bgal-A2+12 5′-GAGTGGGAAAGTAAAACGGGAAGTAGGCTC-3′
To amplify pGL3-Basic For a single mutation in 3′ end
For a single mutation in center
For doubly mismatches both in 5′ end
For doubly mismatches in 5′ end and center
For a single insertion in 5′ end
For a single insertion in 3′ end
For a single insertion in center
Primer to change GC content of one overhang c For high GC content overhangs
For low GC content overhangs
For primer number, see Supplementary Figure S1 .
The tailed sequences for single-stranded overhangs are represented in italics. a GC content in the tail regions of the primers was designed to be 50%. 
